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PASSIVATION METHOD AND 
COMPOSITION FOR GALVANIZED METAL 

SURFACES 

This is a divisional of application Ser. No. 08/594,883, 
?led Feb. 7, 1996, now US. Pat. No. 5,700,525 Which is a 
continuation-in-part of application Ser. No. 08/412,827, 
?led Mar. 29, 1995 noW abandoned. 

FIELD OF THE INVENTION 

The present invention relates to compositions and meth 
ods for passivating a galvanized coating on a metal sub 
strate. More particularly, the present invention relates to a 
composition and method for treating a galvaniZed or Gal 
valume® metal surface to inhibit corrosion, improve surface 
friction characteristics and enhance ?ngerprint resistance. 

BACKGROUND OF THE INVENTION 

The purposes of the formation of conversion coatings on 
galvaniZed metal surfaces are to provide corrosion 
resistance, improve adhesion of coatings and for aesthetic 
reasons. A conversion coating may be chromate based or 
non-chromate. Passivation of a galvaniZed metal surface by 
application of a conversion coating is done to provide 
corrosion resistance and for aesthetic reasons on materials 
Which are not to be painted. Abulky, White corrosion product 
may form on an unprotected bright Zinc surface When it 
becomes Wet. This corrosion product is a mixture of Zinc 
carbonate and Zinc oxide or hydroxides resulting from Zinc 
oxidation. The condition producing the “humid storage” 
stain (so-called White rust) most frequently occur in ship 
ment and during storage especially When daily temperature 
variations cause atmospheric Water vapor to condense on a 
Zinc surface. Likewise, black stains form on unprotected 
Galvalume®. Galvalume® is a trademark for a Zinc 
aluminum galvaniZed coating over steel available from 
Bethlehem Steel Corporation. 

Chrome based passivation treatments are applied to gal 
vaniZed metals and Galvalume® to provide both long term 
and short term corrosion protection. Achromate treatment is 
typically provided by contacting galvaniZed metal With an 
aqueous composition containing hexavalent and trivalent 
chromium ions, phosphate ions and ?uoride ions. Because of 
the high solubility and the strongly oxidiZing character of 
hexavalent chromium ions, conventional chromate pro 
cesses require extensive Waste treatment procedures to con 
trol their discharge. In addition, the disposal of the solid 
sludge from such Waste treatment procedures is a signi?cant 
problem. As a result, non-chromate conversion coatings for 
passivation of galvaniZed metal surfaces have been devel 
oped. See for example, US. Pat. No. 5,344,505. 

Prior art passivation treatments, chrome and non-chrome, 
typically provide adequate protection in less aggressive 
environments. HoWever, prior art passivated galvaniZed 
metal exhibits less satisfactory performance in neutral salt 
fog atmospheres. In addition, prior art passivated galvaniZed 
metal surfaces usually have poor surface lubricity and 
?nger-print resistance. 

SUMMARY OF THE INVENTION 

The present invention comprises a composition and 
method for treating a galvaniZed metal surface to provide for 
passivation of the metal surface. The method and composi 
tion of the present invention enhances commercial passiva 
tion treatments. The present inventors discovered that the 

10 

15 

20 

25 

30 

35 

40 

45 

60 

65 

2 
addition of a paraffin Wax, preferably emulsi?ed With non 
ionic surfactants, to commercial passivation treatments 
enhances the performance of the treatment. The treatment 
solution additive of the present invention can improve both 
chromium and non-chromium passivation treatments. The 
present invention improves the corrosion inhibiting proper 
ties of prior art passivation treatments. The present invention 
also improves the lubricity and ?ngerprint resistance of 
galvaniZed metal surfaces passivated With a passivation 
treatment including the treatment solution additive. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present inventors have discovered compositions and 
methods of improving passivation treatments for galvaniZed 
metals. As used herein, galvaniZed includes Zinc galvaniZed 
metal as Well as Galvalume®, a Zinc-aluminum galvaniZed 
steel available from Bethlehem Steel. 

The treatment of the present invention comprises adding 
to a non-chrome or chrome based galvaniZed metal passi 
vation treatment a treatment solution additive comprising a 
paraffin Wax solution. As used herein, passivation treatment 
refers to the chemical treatment of a metal surface to 
enhance corrosion resistance and/or surface appearance 
properties. Passivation treatments include but are not limited 
to chrome, non-chrome, phosphate and ?uoacid based metal 
treatments. 

The paraf?n Wax can be emulsi?ed With nonionic surfac 
tants. The paraf?n Wax of the present invention preferably 
has a melting point of from about 90° F. to 200° F. The 
nonionic surfactants preferably employed to emulsify the 
paraffin Wax preferably have HLB values from about 2 to 18. 
The nonionic surfactants can be a mixture of surfactants 
having different HLB values Within this preferred range. The 
preferred treatment solution additive is an aqueous emulsi 
?ed Wax solution containing 1—60% Wt/Wt paraffin Wax most 
preferably 0.1—20% Wt/Wt paraf?n Wax and 1 to 20% Wt/Wt 
nonionic surfactants. The treatment solution additive is 
added to a conventional passivation treatment in amounts 
ranging from about 0.1% to about 20%. The modi?ed 
passivation treatment can be applied to a galvaniZed surface 
using conventional application methods such as spin, spray, 
chem roller, or dip-squeegee. 
When the metal surface being passivated Will be heated 

during processing, it is desirable to add a heat resistant 
material to the modi?ed passivation treatment of the present 
invention. For example if the metal surface being passivated 
Will be heated to temperatures of about 400° F. or more, the 
addition of a heat resistant material can inhibit any degrative 
effect of such high temperatures. The heat resistant materials 
may comprise the use of Water miscible solvents Which have 
high boiling points and loW vapor pressures in preparing the 
modi?ed passivation treatment. In addition, it Was discov 
ered that the addition of an aqueous Te?on® (Te?on is a 
registered trademark of DuPont for tetra?uroethlene ?uro 
carbon polymers) dispersion enhanced the heat resistance of 
the modi?ed passivation treatment. The type of solvent 
selected or amount of Te?on dispersion added Will depend 
on the peak metal temperatures encountered in the particular 
treatment line being employed. 
The present inventors discovered that the addition of 

about 1 to 10% of a Te?on 30 or Te?on 30B dispersion to 
the treatment solution additive Which Will provide a 0.1 to 
1% concentration in the modi?ed passivation treatment 
prevented heat induced deterioration of the treatment even at 
peak metal temperatures of up to 450° F. 
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A typical treatment process employing the treatment 
solution additive of the present invention can include: clean 
ing the unpassivated galvanized metal or Galvalurne® sur 
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TABLE I 

face With an alkaline or Weak acid cleaner folloWed by an Treatment Descnpnon 

ambient tap Water rinse, squeegee, and applying a passiva- 5 A Non-chrome passivation treatment, in accord 
tion treatment including the treatment solution additive of ance Wlth U-S- 5>3_44>5O5- _ _ 

. . . B HeXavalent and trivalent chromium With phos 

the present invention at room temperature. The cleaning and phoric acid passivation treatment (available as 
rinsing stages prior to passivation treatment application may Permatreat 2510 from Betz Laboratories). 

not be necessary if the metal surface is not heavily soiled. 10 C Adilitive inF11)1din§ P361551 “FIX (HZ-Q00 F 
rne ting point an a en 0 a non-ionic 

The present invention Will noW be further described With Surfactant (HLB 4-7) and nonionic Surfactant 
reference to a number of s eci?c eXam les Which are to be (HLB 14'9) available as Trisco TeX CN from 

_ p _ p _ _ Scholler Inc. of Philadelphia, PA. 

regarded as solely illustrative, and not as restricting the D Additive including para?in Wax (1310 E melting 
Scope of the present invention, point) and a blend of a nonionic surfactant 

15 (HLB 4.7) and a nonionic surfactant (HLB 14.9). 
E Additive including para?in WaX (130-1350 F. 

EXAMPLES melting point) and a blend of a nonionic 
surfactant (HLB 4.7) and a nonionic surfactant 

The treatment solution additive of the present invention (HL]_3_14'_9)' _ O 
. . F Additive including para?in WaX (140-145 F. 

Were tested on hot dipped galvaniZed metal and ~Gal- 2O melting point) and a blend of a nonionic 
valume® test panels. Comparative tests Were run With a surfactant (HLB 4.7) and a nonionic surfactant 

commercial chrome based passivation treatment and a com- (HL]_3_14-_9-)- _ O 
. 1 h . t. t t t d .b d . G Additive including para?in WaX (160-165 F. 

mercia non-c rome passiva ion rea men as escri e in melting point) and a blend Ofa nonionic 
US. Pat. No. 5,344,505 Which can include 0.5 to 50% Surfactant (HLB 47) and a nonionic Surfactant 
phosphoric acid, 0.1 to 5% boric acid, and 0.1 to 5% 25 (HLB 14.9). 
molybdic acid (incorporated herein by reference). Commer 
cial non-chrome passivation treatments are substantially free 
of chromium. That is, chromium is not added to the metal TABLE H 
treatment although trace amounts may be present. The 
evaluation of the treatment solution additives of the present 30 OCT Perfqrrnance on HDG 
invention Was carried out With a variety of accelerated ML 

corrosion testing, lubricity and ?ngerprint resistance mea- Treatment 1 Day 2 Day 5 Day 8 Day 9 Day 
surements. The tests included: 

A — — — 5 (WR) — 

“QCT”: vapor continuously condenses on passivated pan- 35 A — — 10 (WR) — 30 (WR) 

els and drips back into a hot (130° Water bath. The panels A]; C : : : 100 (WR) : 
are checked periodically for the percent of area shoWing B + C _ _ _ 100 (WR) _ 

rust A + D 0 0 5 (WR) — 5 (WR) 
A + E 0 0 0 — 0 

“Neutral salt spray” (NSS): passivated panels are placed A + F 0 0 0 — 5 (WR) 

in an NSS chamber (ASTM B117). Corrosion processes are 40 A; G i i ‘toil/R) SOTRR) 6OLWR) 
monitored by determining both ‘White and red rust. The A 100 (WR) 100 (WR) 100 (WR) _ 20 (RR) 
percentage of area shoWing rust is measured. A + C — — — 2 (RR) — 

. . . . . B — — — 5 (RR) — 

“Friction coef?cient”: determined using Altek 9505A B + c — — — 100 (WR) — 

Lubricity Tester. A Weighted test sled is pulled across a ?at 45 
metal panel. The pulling force is used to calculate the 
friction coef?cient. TABLE III 

Fingerprint resistance : natural greasy ?ngers pressed on NSS Performance on HDG 
and stain marks observed. Rating of 1 is no visible stain, 5O Rust in N55 ((7/0) 
rating of 7 is easily observed ?nger marks. 

Treatment 1 Day 2 Day 5 Day 6 Day 9 Day 

EXAMPLE 1 A + D 100 (WR) 100 (WR) 100 (WR) _ 30 (RR) 
A + E 100 (WR) 100 (WR) 100 (WR) — 2 (RR) 

After cleaning With an alkaline cleaner (3% BetZ Kleen 55 A+ F 100 (WR) 100 (WR) 100 (WR) — 20 (RR) 
_ _ o A + G 100 (WR) 100 (WR) 100 (WR) — 50 (RR) 

4010 available from BetZ Laboratories, Inc.) at 130 F. for 
10 seconds, rinsing With ambient tap Water for 5 seconds, 
and squeegeeing, ACT (Advanced Coating Technologies) 
G-90 hot dipped galvaniZed (HDG) test panels Were spin TABLE IV 
coated With various passivation treatments as set out in Table 60 OCT P f G 1 1 
I. The results of QCT and neutral salt spray (NSS) testing are eéssrtmiincgijc? 1%? Va ume 
set forth in Tables II—V. In the tables the treatment concen 
trations Were: 10% A; 2% B; 0.57% actives C; 0.28% actives Treatment 1 Day 2 Day 5 Day 9 Day 

D, F, F and G. In evaluating rusting, on galvaniZed surfaces A O O 2 (DR) 5 (DR) 
White rust (WR) generally shoWs up before red rust (RR) and 65 A + D O 5 (DR) 15 (DR) 15 (DR) 
is considered less severe. On Galvalume dark rust (DR) is A + E 0 0 10 (DR) 10 (DR) 
similar to White rust on galvaniZed surfaces. 
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TABLE IV-continued 

QCT Performance on Galvalume 
Rust in QCT % 

Treatment 1 Day 2 Day 5 Day 9 Day 

A + F 5 (DR) 5 (DR) 15 (DR) 15 (DR) 
A + G 0 0 5 (DR) 30 (DR) 

TABLE V 

NSS Performance on Galvalume 

Rust in NSS % 

Treatment 1 Day 

A 100 (DR) 
A + D 100 (DR) 
A + E 100 (DR) 
A + F 100 (DR) 
A + G 100 (DR) 

EXAMPLE 2 

CFM (Chesapeake, MD) electrogalvanized panels Were 
cleaned With 3% Betz Kleen 4010 at 130° F. for 10 seconds, 
rinsed With ambient tap Water for 5 seconds, squeegeed and 
treated by spin application With a variety of treatments. The 
panels Were evaluated for lubricity. Table VI summarizes the 
test results. 

TABLE VI 

FRICTION COEFFICIENT 

Treatment Additive Friction Coe?icient 

10% A — 0.39 

10% A 2% C 0.07 
2% B — 0.41 

2% B 2% C 0.08 

EXAMPLE 3 

CFM electrogalvanized panels Were cleaned as set forth in 
Example 2. Various concentrations of Treatment C With 10% 
Treatment A Were applied by spin application. Fingerprint 
resistance of the treated surfaces Was determined by pressing 
natural, greasy ?ngers against the panels and observing the 
resulting stain mark. Test panels treated With Treatment A 
exhibited easily observed ?nger marks (ranked #7), no 
visible stain Was ranked #1. 

TABLE VII 

FINGERPRINT RESISTANCE 

C Conc. (%) in 10% A Rank in Fingerprint Resistance" 

0.0 7 
0.5 6 
1.0 5 
2.0 4 
3.0 3 
4.0 2 
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TABLE VII-continued 

FINGERPRINT RESISTANCE 

C Conc. (%) in 10% A Rank in Fingerprint Resistance" 

5.0 1 

*The number indicates the ?ngerprint resistance performance rank. “1” = the 
best, “7” = the Worst. 

EXAMPLE 4 

G60 hot dipped galvanized panels Were cleaned With 3% 
Betz Kleen 4010 at 130° F. for 10 seconds, rinsed With 
ambient tap Water, squeegeed and treated With 4% Treatment 
B plus 10% Treatment C. The modi?ed passivation treat 
ment (B+C) also included 1.0% Te?on suspensions or high 
boiling point solvents. Table VIII summarizes the results. 

TABLE VIII 

Additive in Friction Coe?icient Friction Coe?icient 
Treatment B + C No Heating Heat to 450° F. 

— 0.04 0.60 

Te?on 30 0.04 0.13 
Tetlon 30B 0.04 0.12 
Pluacol E 400 0.07 0.32 
Maslip 504 0.07 0.31 
Phospholipid PTC 0.08 0.27 

Pluacol E 400 is a polyethylene glycol from BASF 
Maslip 504 is a synthetic lubricant available from PPG 

Inc. 

Phospholipid PTC is cocamidopropyl phosphatidyl 
PG-dimonium chloride available from Mona 
Industries, Inc. 

Te?on 30 and 30B are available from DuPont 
While this invention has been described With respect to 

particular embodiments thereof, it is apparent that numerous 
other forms and modi?cations of the present invention Will 
be obvious to those skilled in the art. The appended claims 
and this invention generally should be construed to cover all 
such obvious forms and modi?cations Which are Within the 
true spirit and scope of the present invention. 
What is claimed is: 
1. An aqueous, substantially chromium free, composition 

for passivating a galvanized metal surface comprising from 
about 0.5 to about 50% phosphoric acid, from about 0.1 to 
5% boric acid, and from about 0.1% to about 20% of a 
paraffin Wax having a melting point of from about 90° F. to 
200° F. 

2. The composition of claim 1 Wherein said composition 
further includes from about 0.1 to 5% molybdic acid. 

3. The composition of claim 1 Wherein said composition 
further includes from about 1% to about 20% of one or more 
nonionic surfactants having HLB values of from about 2 to 
about 18. 

4. The composition of claim 1 Wherein said composition 
further includes about 1 to 10% by Weight of a heat resistant 
material, having a boiling point above a passivation tem 
perature Which metal surfaces treated With said composition 
are exposed to, selected from the group consisting of Water 
miscible solvents and a tetra?uroethylene ?uorocarbon 
polymer dispersion. 


